Irregular meiosis in a somatic hybrid between S. bulbocastanum and S. tuberosum detected by species-specific PCR markers and cytological analysis.
A system of randomly amplified polymorphic DNA (RAPD) markers was developed to facilitate the transfer of S. bulbocastanum (blb) genes into the S. tuberosum (tbr) genome by hybridization and backcrossing. DNA from tbr, blb and the hexaploid hybrid was used as a template for polymerase chain reaction (PCR) amplification. Polymorphic RAPD products, originating from 10-mer primers, specific for blb were cloned and sequenced at their ends to allow the synthesis of 18-mer primers. The 18-mer primers allowed a more reproducible assay than the corresponding RAPDs. Of eight 18-mer primer pairs, four amplified the expected products specific for blb. However, the stringency of the primer annealing conditions needed to be carefully optimized to avoid amplification of the homeologous tbr product, suggesting that the original RAPD polymorphisms were due to single base-pair changes rather than deletions or insertions. Two primers used for amplification of backcross 2 progeny segregated in a 1∶1 (presence:absence) ratio; the other two were unexpectedly absent. The most likely explanation for the loss of these markers is irregular meiosis in the original hexaploid hybrid and subsequent elimination of chromosomes. Cytological analysis of the meiosis in the hybrid demonstrated widespread irregular pairing and the presence of lagging univalents. In addition, the first backcross individual used as the parent for the second backcross had 54 chromosomes instead of the predicted 60. In conclusion, our results demonstrate that PCR technology can be used for the efficient isolation of taxon-specific markers in Solanum. Furthermore, by the use of these markers we detected the loss of chromosomes that was subsequently shown by cytological analysis to be caused by irregular meiosis of the somatic hybrid.